To compare mothers' and clinicians' understanding of an infant's illness and perceptions of discussion quality in the neonatal intensive care unit. STUDY DESIGN: English-speaking mothers with an infant admitted to the intensive care unit for at least 48 h were interviewed using a semi-structured survey. The clinician whom the mother had spoken to and identified was also surveyed. Interviews were audiotaped and transcribed. RESULT: A total of 101 mother-clinician pairs were interviewed. Most mothers (89%) and clinicians (92%) felt that their discussions had gone well. Almost all mothers could identify one of their infant's diagnoses (100%) and treatments (93.4%). Mothers and clinicians disagreed on infant illness severity 45% of the time. The majority of mothers (62.5%) who disagreed with clinician estimate of infant illness severity believed their infant to be less sick than indicated by the clinician. CONCLUSION: Mother-clinician satisfaction with communication does not ensure mother-clinician agreement about an infant's medical status.
INTRODUCTION
Shared decision-making and family-centered care in the neonatal intensive care unit (NICU) involves open and honest communication between parents and clinicians. Parents desire information, which is complete, specific and detailed, and that is delivered with compassion in a meaningful way. [1] [2] [3] Given the complexity of the medical information in the NICU, the parents' emotional distress, and often the mother's own medical concerns, communication can be difficult. However, parents must understand the medical information in order to make medical decisions for their child. Clinicians, therefore, are challenged to convey timely information while also gauging parental understanding and tailoring explanations accordingly.
Clinicians' abilities to accurately estimate parental understanding in the NICU has been incompletely investigated. [4] [5] [6] We designed a prospective study of mother-clinician communication in the NICU. Our goal was to explore maternal and clinician perceptions of the quality of their discussions, to assess maternal understanding of their infant's medical condition as a result of those discussions and to gauge clinician estimates of maternal understanding.
METHODS
The study took place in a level IIIC, university-based NICU in Baltimore, MD, USA. The NICU is staffed by two physician-led teams: one team consisting of a neonatologist, a neonatal-perinatal fellow, a neonatal nurse practitioner and five to six pediatric residents and the other team includes a neonatologist and two neonatal nurse practitioners. Nurses care for up to three patients at a time and are available at the bedside to provide updates to families. Several respiratory therapists also care for infants on each shift. The term clinician is used in this study to describe all of these health-care providers. Parents received information regarding their infant's status at the bedside, by phone or in a separate room reserved for family meetings.
All English-speaking mothers with an infant admitted for at least 48 h in the NICU between May 2010 and February 2011 were eligible for prospective study enrollment. When available, a member of the research team, not involved in patient care, approached mothers at their infant's bedside, explained the study and obtained consent. Audiotaped interviews, in person or by phone, were arranged during the infant's first week of life and completed as soon as possible.
Mothers' understanding of their infants' diagnoses, treatments and illness severity was assessed using an open-ended survey adapted from those of Azoulay et al. 7 The survey has been used previously 8 and consists of 12 questions. At the end of the survey, mothers were asked to identify a clinician with whom they had spoken about their infant and who they felt was important in their infant's care. This clinician was surveyed in person, by phone or via self-administered questionnaire as soon as possible after the maternal interview. If a mother identified multiple clinicians, the most readily available clinician was interviewed to minimize delay between mother and clinician interviews. All the interviews were transcribed.
Mother and clinician responses were not linked and were coded independently by two researchers (SD and PD). Any disagreements in coding were resolved through discussion by three researchers (SD, PD and RB). Responses to the question: 'How have those discussions (between mother and clinician) gone?' were independently reviewed and coded as 'well,' 'fair,' 'poor,' or 'other' by two authors (SD and PD), with coding discrepancies discussed until full agreement was reached. Infants' electronic medical records were reviewed for information about diagnoses, treatments and disposition. Satisfactory knowledge of an infant's diagnoses and treatments was defined as the ability of the mother to identify at least one of the infant's diagnoses and treatments recorded in the infant's medical record. Maternal response to the question: 'How sick do you think your baby has been overall?' was compared with the clinician response to the same question; response options included 'very sick,' 'sick,' 'somewhat sick' or 'not sick.' Clinician response was considered the gold standard as we hypothesized that a mother would share a similar opinion regarding her infant's status if a clinician had communicated his/her concerns effectively. Descriptive data were analyzed using SPSS version 19.0 (Chicago, IL, USA). 9 Representative quotations are presented to illustrate mothers' understanding of their infant's illness and their communication with the healthcare team. After each quote, we note a brief summary of the infant's medical condition, timing of the survey and clinician estimate of infant illness severity.
The study was approved by the Institutional Review Board, and written informed consent was obtained.
RESULTS
Approximately half of the mothers eligible for this study were approached, with consent obtained for 114 mothers (67% consent rate). Mothers who declined involvement often stated that they were 'not interested' in participating in research and a few commented that they felt 'too overwhelmed.' Interviews were completed for 106 mothers; however, five maternal interviews were excluded because the identified clinician could not be interviewed. Interview data from 101 mother-clinician pairs were analyzed. Five mothers had twins. Seventy-three unique clinicians were interviewed and included physicians, neonatal nurse practitioners, nurses and a respiratory therapist. Maternal, infant and clinician characteristics are presented in Supplementary Table 1 .
Of the total 106 infants, 17% were of very low birth weight, 36% received mechanical ventilation and 19% required surgery during their NICU stay. Forty-four percent were transferred to step-down facilities following NICU discharge for continued medical problems. Two infants died (at 9 and 35 days old).
The mean duration between the infant's NICU admission and maternal interview was 6.2 days (range 48 h to 15 days). The clinician identified by the mother as important in her infant's care was interviewed the majority (84%) of the time. Nine mothers (8.5%) were unable to identify any clinician, and the clinician for an additional eight mothers (7.5%) was unavailable, so an available care provider who had spoken to the mother was interviewed instead. The mean duration between maternal and clinician interview was 2.82 days (range 0 to 25 days); 43.4% of clinician interviews occurred on the same day as the maternal interview. Reasons for delay between mother and clinician interview were generally related to clinician unavailability because of work schedule or work load. In an effort to determine whether the time lapse resulted in additional maternal-clinician discussions, which would not have been reflected by the maternal interview, we asked clinicians: 'About how many times since (the date of the mother's interview) have you spoken to the mother?' Approximately half of the clinicians (53.5%) had not spoken with the mother since the day of her interview. Another 25.8% of clinicians reported one to two conversations with the mother, 3.9% reported three or more conversations and data were unavailable for the remaining 16.8%.
Perceived quality of communication All mothers reported speaking to a health-care provider about their infant's condition. Approximately 13% of mothers reported speaking with nurses only, 11% with physicians only and 76% with both. Most mothers and clinicians (89 and 92%, respectively) felt that the mother-clinician discussions had gone well. Mothers who offered positive remarks regarding communication were more likely to have participated in daily rounds and more often recalled discussions in which they perceived clinician-provided information and answered questions in understandable terms. Clinicians felt that conversations with mothers went well when mothers were receptive to information, demonstrated understanding and asked 'good' questions. Clinicians were more likely than mothers to describe mother-clinician discussions as going well (Table 1) . Only one mother-clinician pair agreed that discussions had gone poorly: the clinician reported that the 16-year-old mother seemed uninterested in the infant's condition, and the mother reported that she did not understand what she was being told.
Maternal understanding All the mothers were able to identify at least one diagnosis and most (93.4%) were able to describe a corresponding treatment. Seven mothers (6.6%) were unable to name any treatment. About one-third of the infants included in the study were considered 'sick' or 'very sick' by mothers (Table 2) . Using the clinician estimate of infant illness severity as the gold standard, mothers and clinicians disagreed on infant illness severity almost half (45%) of the time. Of those mothers who disagreed with the clinician estimate of infant illness severity, nearly two-third of them (62.5%) believed their infant to be less sick than indicated by the clinician.
In addition to the Likert-type responses to the question 'How sick do you think your baby has been overall?', mothers offered comments that reflected variability in their concept of sickness and variable agreement with clinician estimates of illness severity:
'I think, overall, she's pretty healthy. I don't think she's sick, I mean she has some concerns, but not like sickness' (36-year-old mother of an infant with multiple anomalies recovering from partial resection of a congenital posterior fossa mass, interview on infant day of life 12, clinician estimated infant illness severity as 'sick').
'They seem to think she's very sick, but based on what I see, compared to all the other children in there and everything in my personal belief and my husband's, is that she's somewhat sick' (35-year-old mother of term infant treated for suspected sepsis, Data represent 101 mother-clinician pairs, representing 101 mothers, 106 infants and 73 clinicians. Of note, the data represent actual number (n) of encounters, and not percentages.
Mother-clinician discussions in the NICU S de Wit et al interview on infant day of life 4, clinician estimated infant illness severity as 'somewhat sick').
'I guess I think of 'sick' as a different kind of thing. I think of being sick like an illness. And he doesn't really have an illness; he had a defect that needed correction' (29-year-old mother of term infant with bladder exstrophy, interview on infant day of life 7, clinician estimated infant illness severity as 'sick').
'In my opinion, I just think he's sick y I'm looking on the bright side y. They (health-care team) have their opinions on how well he'll do, and I still have my opinions on how well he'll do' (23-year-old mother of a preterm infant with pulmonary hypoplasia on high-frequency ventilation and multiple vasopressors, interview on infant day of life 3, clinician estimated infant illness severity as 'very sick').
Clinician estimates of maternal understanding Clinicians believed that the majority of mothers demonstrated good understanding (defined as clinician rating of 'understood well' or 'understood very well') of their infants' diagnoses (80.1%), treatments (80.1%) and illness severity (75.4%). Mothers and clinicians were more likely to agree about an infant's illness severity if the clinician felt that the mother understood her infant's illness severity 'well' or 'very well' as compared with 'somewhat,' 'not at all' or said they 'could not comment' (59% versus 37% agreement). Notably, agreement in the estimate of infant illness severity between mother and clinician did not differ based on mother's or clinician's belief that mother-clinician discussions had gone well and maternal prenatal consultation, and it was also unrelated to clinician type (data not shown but available upon request). When clinicians thought that discussions went well, nearly 40% of mothers disagreed with the clinician estimate of infant illness severity.
DISCUSSION
Effective and honest communication between mothers and clinicians is the foundation of family-centered care in the NICU. 1 We found that some mothers underestimate their infants' illness severity as compared with the clinician estimate, even when both mothers and clinicians felt they had communicated well. A mother's and clinician's perceptions about an individual infant's diagnoses and treatments were almost always in agreement; however, mothers and clinicians disagreed about illness severity nearly half of the time.
We have previously shown that one-third of adolescent mothers underestimated the severity of their infant's condition in the NICU, 8 and our current findings suggest that maternal understanding is similar in older mothers. Ford et al. 10 reported that adult ICU patients and surrogates were more optimistic regarding chance of survival from critical illness than was supported by both actual survival and medical estimates of illness severity. Difficult comprehending prognosis in an adult ICU has been demonstrated previously 7 and may reflect inadequate communication between clinicians and families. In shared decision-making, clinicians must work collaboratively with families to create a care plan that honors a family's values and preferences. 11, 12 A common framework of an infant's illness, including severity and prognosis, should serve as a foundation for such discussions, yet our results and those of others 7, 10 imply mothers and clinicians may be entering these conversations with differing opinions regarding an infant's status.
We speculate that communication may be further impaired by differences in language used by clinicians and mothers. In practice, clinicians may use the term 'sick' to signify an infant's overall risk of death or significant morbidity. Yet, some mothers in our study understood a sick infant to be one with acute symptoms, such as fever or vomiting, and did not perceive the term to signify a worrisome long-term prognosis, such as with brain injury. Such differences in language used to describe prognosis or illness severity make misunderstandings between clinicians and families more likely. White et al. 13 found that physicians discussing prognosis in an adult ICU used suboptimal language to communicate prognosis to families, rarely stating information in concrete terms; in addition, physicians did not assess for comprehension of information relayed. The use of complicated medical terminology by physicians when communicating about a child's condition may further hinder parental understanding and undermine decision-making. 3, 8 Clinicians in several ICU settings are noted to have variable accuracy in predicting patient outcomes;
14,15 family confusion may be enhanced when clinicians give prognoses that ultimately prove incorrect.
The discordance between clinicians' and mothers' perception of illness severity may only be related in part to the verbal exchange of biomedical information. The importance of hope and optimism on maternal estimate of infant illness severity should not be underestimated. Some mothers recognized that their infant was critically ill, yet remained hopeful. The significance of hope in parents of critically ill children has been demonstrated by others. 16, 17 Reder and Serwint 17 explored the concept of hope in bereaved parents and found that hope and understanding were not mutually exclusive, noting that many parents were able to acknowledge the emotional component of hope while still understanding the intellectual prognosis. Parents felt that it was their job as a parent to hold onto hope. With this in mind, mothers in our study may have understood their infants' illnesses, but verbalized a more positive estimate of illness severity in order to balance their hope with the reality of prognosis.
There are many ways in which communication between families and clinicians may falter, yet most mothers and clinicians in our study felt that mother-clinician conversations had gone well. Satisfaction with communication on the part of mothers has been shown to be related to clinician accessibility and ability to provide complete information, as well as nonverbal cues like perceived clinician warmth and empathy. 3, 18 Weiss et al. 19 demonstrated the importance of frequent communication with clinicians and perceived clinician availability and compassion, all of which improved parental satisfaction regarding communication in the NICU. Mothers of preterm infants interviewed after NICU discharge felt that positive clinician roles included providing emotional support, promoting the parental role and providing competent care for the infant; negative interactions focused mostly on unprofessional behavior or in failure to communicate with parents or with each other. 18 It is important for families to feel positive about their discussions with clinicians, although effective communication also requires transfer of information in a way that a family can understand and integrate.
There are limitations to this study. We only interviewed mothers, so cannot comment on father-clinician interactions or on more complex interactions between mothers and other family members who may have offered support and reinforced understanding. Mothers were interviewed at one point in their infant's NICU hospitalization, and therefore, we do not know how their understanding of their infant's condition may have changed over time. Although we attempted to interview the clinician identified by the mother, some mothers had spoken to multiple clinicians either prenatally or postnatally, so it is possible that a discrepancy between mother-clinician agreement in estimate of infant illness severity could be explained by additional conversations between a mother and a clinician who was not interviewed. Additional conversations occurred between some mothers and clinicians after the maternal interview but before the clinician interview; this delay in clinician interview may have inflated mother-clinician agreement. We were also not able to directly observe motherclinician interactions in this study, so we cannot comment on specific qualities of discussions. We did not assess whether there were any systematic differences in prognosis as judged by different types of clinicians, which might had an impact on mother-clinician agreement. We did not explore mothers' use of additional resources, which could possibly enhance understanding, such as the internet. Clustering of data (73 clinicians interacted with 101 mothers) may have a role in our results, and although this reflects the reality of NICU communication where a limited number of clinicians interact with a much larger group of patients, it should be considered in the statistical analysis of future studies.
Family-centered care in the NICU depends upon successful communication between clinicians and parents. Many mothers in our study did not agree with the clinicians' estimate of infant illness severity, which may reflect a failure of clinicians to impart concern regarding the infant's status, variability of maternal concept of sickness or maternal hope and optimism. Regardless, clinicians in the NICU should recognize that even when a conversation with a mother has gone well, a mother still may not understand or agree with the clinician's level of concern regarding an infant's illness. Multiple conversations and frequent updates may help keep mothers fully informed and aid clinicians in better assessing maternal understanding regarding an infant's hospital course. Ultimately, improved maternal understanding allows a mother to become a more meaningful participant in her infant's care. Future work should focus on directly evaluating conversations between mothers and clinicians in the NICU to better understand components of communication, which may worsen or enhance understanding.
